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2 # 6 0 ~ 7 5 %, A 1 2 O 3 1 ~ 5 %, Li 2 Otfl~5%, N a 2 Otf 5 
— 10%, K 2 Otf 1 ~ 1 0 %, CaO^O. 5 ~ 5 %, MgO^O. 5 — 5 % 
, SrO^O. 5-5%, BaO^O. 5~7%T*&U, fro, SrO/BaO 
£1. SM'MgO + BaO^SrOC^&ifit^M^ttt^Sc rtf) 
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<£>^f 3 0 a -3 0 btf\?yTi/-)VmiZJ:^Xftybm2 0 (DSggSfr ^^m~t £ 
J:e>iCj£if?t£*n:v^ 0 -ffi!ltcMStiSJSffiA;b^2 1 b(D|ffl1i3 0 bti^5 
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Kit, ti2 4 £ lt©7-{7^> bn-f ^-^(D^x;!,*^ 5 tc^StiT 
fB*$*l"CV^„ -^©7i;i/X2 5&, M<£>JSffiA;i/^2 lb, 2 1 c 0>*g 

, Jgffl7^;i/y2 1 b, 2 1 c(D^NC#ffi£*lfc?-f ^-2 6{C^^tVTVN^ 

, fit> #§yfc«2 ofr^m^tif^tt-r&fc^*©?-^- 2 6«, 
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-t&fc>*>, AyVVk. (In) <Z5 <fc e> tz&mt-fcmk 
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Zl(3Da(3Dffl®;Tv;i/^Ai: UTCD*jI*m£ bTli, i (Au) , I (Ag) 
, K?V*2* (Pd) , (Pt) , (Pb) , (Zn) , tf*^X ( 

Bi), *fcti» (Sn) ^#Ptfe>*l5 0 4ftC £ (Au) ^fSg (Ag) 

«, it7v;^A2 7i:Lt, »2mm, #7mm, 93 4 0 ft m<D^> V 
*<03S«tC& (Au) £*tj3 mg* y :*LT^&3;ft£ ; kGD£MV^V^ 0 
[0 0 6 3] 

EflSI©®ftA^^2 1 a}C|fi$llfcif3 0 att, -££>9cM5 3 2 atfijrt 
-fls4 0|^<Z)P^4 2fflHlC^g-tS J:e>lC®ffi7l;V^2 1 afflW^ffibt 
V^„ r<Dj|ffl<f 3 0 aODJBffiA;i/^2 1 a ©iSAS** &©&ffi:SS L Ui 1 5-5 

[0 0 6 4] 

£<Di|l|II^3 0 a0>t*»RI8|S», PA4 2©*f»'frC 1 &3**IMil C5S-3< 

#|pHc®ffi-f s i: fcfclcStfa?teB«n» l £B&W&#ft&cJBffi-t£ <fc e> &c 2 *m 
T'JSffii"^>®ffi§P3 2 b £W LTVn£ 0 r©JSM3 2 b i y5fc3Sffi!l8P#3 2 c 
ti, JBffiSP3 2 b i 2 OflH0>;&5*8P3 2 d \Ztt LTltffBfftilS 1 SCifio'tt 
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3 0 a©5fc®aS3 2a*Tf©*SL2tt»4 OnimtfeS. 
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i77 ;^A-[t tf*V* (Bi) ^5 0-6 5111 ® (Sn) #3 5 
[0 0 6 7] 

r©ldi»«Tftt- »ftf2 0li, ;W«3H2^5 0~6 0mm, 
^2 0 0-3 5 0 mm, 7^^ife«*W©***D 3 # 3 2~4 3mmi3 

rf>#*#£fA)±*4 0 0-8 OOP a-e&ASftt^a. 
[0 0 6 8] 

[0 0 6 9] 

*yt-*#4 1tt, ^J^^f^^-b (PBT) «<Z>|f*tt#J*« 

4 3#**W&ftTV^. i©*^df4 3tt, HSC***^ ««« 2 0 © 
«»#MlT«ft«3*«#a»4 4 **bTV>*. 16^2 0l*;i©***4 3 

#4 HC**S*lTV^. *fe, ***431Ctt, 0W5O©«!^ 

[0 0 7 0] 

jA«r»«5 0tt, HlfttfH4lC^J:e»K:, R44 2©«f»AClt«lli 
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%> £e>&c^K5 1 tfmmznxiiA-tti4 oiciR^stirv^. 3©MiS5 

0&, P&4 2M^5>^1 0 £*«{C^£*l, Pi4 2^lt|&l 
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i«5in »&n«^T% 2 o ©**ii>§© i . 2^t©ii:s (ft**! 

K9^3 0 a©ftMfS$#3 2 c^M^III^^^^fC^StlTVNSo r©££ 

, muz i(nmMmmzT*%&f£tf&Mz-&te^t~®iz^ »tffM52^i 

|30a £tf)f?9d#l mmKTtftS <fc ? JCiWf «ijl?t 5 2 fc^i" £ 
[0 0 7 2] 

ii5 1©P^4 2lffl-i(C}l ^jfMm^n^-r'^-y-S 3 a, >f>^# 
V^o «5 l<Z>3$ft1f2 0{H!l<Z>MlC«, t#Mlh7>i?X3! (FET) 

^n^^;*-- f (rec) , rvfmm^ stmwt&%kumtf^'bBm*m 

[0 0 7 3] 

wiii3>f>n-5 3a«[t mm.jy#>7*. f^>x, jg#t, 

^S^>7 ^ >-^^^(D|l^4^i:fc«{^#V^S^|5 ) S,5 3 «fc U £P£4 2#tC^flJU 
T^S. £77A^3 1(1 3 a$:(^<«^g|5 I S5 3 ^'J* 

P£4 2{B!JlCfcoT, m^n^T-^-b-S 3 a icPgg UT&fi-tS J: o {CiSHf 3 0 
a<Z)ft8g$IS|S#3 2 c |*JlCI|X^3*iT^-5 0 Zl(Z>t£, £T 3 1 ii^K 
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5 1(Z>P£4 2«©B5fr&Be«L3#*&4 Ommi:*S<J:e)«btV^o 
[0 0 7 4] 

[0 0 7 5] 

*bT, MliSOil 7-15W(D9>^«IIC*y«*t2 0«®«« 
TV**. Ott^*** 1 2WTJ, »*«2 

[0 0 7 6] 

i0»I^>yiOH HIKS***^ If3 0a(D|W3 2b 
££«5 1 J:»Jfc3&3fe*2 0 WcSBgfS t £ *>K> 3fe3B«tf«S^ 3 2 c?:if# 
MfP5 2lC#®$itTP^4 2ffl!llC^ait^ : fe©-efe«>= 

Otit »M£3 0 a &3£«5 1 ©lf#I?L5 2 1C#MS**»^ 
, iff* 3 0 a®ft*HN**3 2 cftBA4 2CW 1 1 * W*# 

ft («jtf2 0©*a*Wi:¥^W) lcffiM#SfrSi*T«t5 

[0 0 7 7] 

fcfc, «AttftS6K:AffK:t*fe«)K:tt. Bffi»3 2btt, *«*2 0©« 
I©»*f #«»4 4 i iltfTf * 6 J: i cRffla**© 

|fS0aOftW3 2a©tt» fcmttOMK******' 
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Jc^C JBl»3 2b#, »)i6«2o©««ftiwaii«ifcWK*«»»a* 

[0 0 7 8] 

0T?tt, -•©*|#iW^3 1IC«fSftf 
ft* 3 0 a *«V*fc»*, ft* 3 0 a©3fe*»3 2 a ft±«JCI*!tf Sfctfffibfe 

[0 0 7 9] 

mm s o artT?«f»bfe«**« 5 »*«2 owcAuatKo fe«> 

Id*, jgftffiffS 2b0MMK6 1 (0 5 (A) tt, «I*3 0 a 

Kj^btlO" ~9 0° CKJfc-r*©#ff*bV^ **,#*b<tt9 0" Tf* 

[0 0 8 0] 

«f3 0aC»AUiW^3 1t*fe, I*3 0a^lM 
*©fe*>, tWCUfSOaM^lH, «f3 0aOftW3 2 

a^u^fi*^**. i77^3imf2o^:A^^, «f 

ffi b fe«M*«mt 2 o ftlcA y * l> * 

< * y , i tucff v%***)5S5* b & < s *: v>e> c * - 

[0 0 8 1] 

2 2 ffiSE#2 003-3 0 39790 
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b<DP£4 2l©AP5:iT7MA3 l tf3MT?M^«*fc»K * 
(05 (A) #HR) . ZOJ^K:**^" 1 ^ i77^A3 1«f2 

[0 0 8 2] 

05 (A) ©J^tCf**, ±m^31ttlHH32b(DB44 

a 

[0 0 8 3] 

i7V ;^A3 1 ftT?*«SWife*»3 2aCft**3 2 a iC«J*a**fe«> 
Ctt, 05 (B) iScVMi (O T?S%LfcJ:^K:, if3 0a©ftWW3 2o 

& lf3 0aO»3 2a ( :W^i:^^ 0 fcS, DH» 3 3 tt, 05 
(B) IC^i-Jc^lClMT'fe, IlifcM (®5 (C) T?tt2«) -CfcJ:V*. 
[0 0 8 4] 

05 (D) (C^i-ie.JC, *S*W£3 O^MiU^'J^lS^ 
*lfe*#3 4ft5fc*««^3 2 clClfcfAU iT7JV^3 imt2 0«C 
*»LfcV^K:*<M4T?*»bT%J:V*. S&fc, 05 (E) IC^J^K 
, ftSMI«^3 2oK:«*K:lHltHa»3 3«:»l*U £©M»3 3 J: »J fcP*4 

J:^fft3 4 1ffi»tSi:i:t>^ f^34*W2 O0UC*»b*V*J:5 
C0»3 3T?*#T?*&fe«>. 05 (D) tM*3 4^<U ** 34 
Oa^M:fftt*ii:^*6. JSLh©*^ 05 (B) ~ (E) 

3 2 a. »J P^4 2ffiBlC«t*-r*ii:^"t?S*- 

2 3 ffiliE#2 0 0 3 - 3 0 3 9 7 9 0 
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[0 0 8 5] 

> ^jftff »IC*ft UT 5 V^BfClit 6 J: 5 9>^»*T«, M 

[0 0 8 6] 

MX-li. ®6 (a) tC^^<ke>(C, «^f3 0 a©5fefigffll»^3 2 clC 

06 (b) tCaVTJ^Kl, ^9^I8©*^^"W^3 6tC4£lK&tt 
H3 5 fcrJt^U £©«t»2***:73 6 ©Wn»fc$fc*HW»#3 2 c^tlt 

fS. 7>^Mbt»f 3 0 a©jfeSB«»^3 2 c©SSWoT<Sh 

^»cfty, sj**r«©3t*©sc±««ywtt^*»s^*- 

[0 0 8 7] 
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[0 0 8 8] 
[0 0 8 9] 

#| ; R^2«ffl2CD%(D-efeoTt.S6|gCD : fo©TfeoTt ) , 
[0 0 9 0] 

m^^^^i o «A**ij 1 2. i w©^ i m&M7m®T*mm 

[0 0 9 1 ] 

T1&5 5°C, P^4 2CDp^lf!l^raSST 2 5 3°C, ^l-ft 4 0 tp&BOQ 

mum mmm&e>±nt>mm-*z&mmm T3t±62Tc, ii5i©±i?a 

MT4(i9 8°C, #A-#4 O^g}(Z)_t:M0T 5&6 2°C, *^SIT 6 J* 
6 2'C, 28^2 0©««2 4i£^iB«T 7Jil 5 8°C, »3fcftifi£T 8 li 1 3 
6°C, ®fil$S3 2 bOSST 9(il 0 6t, 0»±MST 1 0 

8 1 TC, ***&8PffifiT 1 1 » 6 0 TC, MSffi&T 1 2 5 7 TC. 
[0 0 9 2] 
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tf>£H&c£yv;i/;tfA3 1 3 £tC iot, i7Tj^A3 1 (D^m 

*(C, i77;i/^3 1 7^A£*l£^C0^ffi;W*n 0mm©^f 2 0 £ 

5,^9 0°C-efeofe 0 iCDi^fC, *Mi©J:9(C±7VjWA3 1 5:Ri 
4 2ffi!|^@ESS-&feD>^^^^^^;T'«, ±77MA3 1 (Dl&mZffi 3 0~ 
4 OT^T^-frSSfrJiltf&Sc 
[0 0 9 3] 

<A«3«^^>^1 0 &5fc*ffJMUT;&*T£1t£o t£5fe#R£, kfXTX (B i 
) -^OVVA (In) ^(D±7V;^A3 1 #3*fA3 tlfeUHlf^^ffi^^ 1 
Ommtf)#§ft<f 2 0 0> a - b $r#Afet;C7), itWJ 1 te, ±fBH 
5&7£ffit (U>y*v71jl£) ©%©T«7v;i/^2 7 5:^>i?^AA^^S 
«iftyv;b# A MW2il ±fHJI««S (u> tf+vrftt) 

<nyt!&iL±ftvftmtmfevt~ 0 wfe<D3km*. 1 o o wmm&mmmic&z 

Ml. ^HM5:2 5'Ci:U MM^WUCT a±4 2±fag&'ftii Ltc. Z<Dh 
t©AMHilii«i3li^t 19 4 mA, 12. lWefcofco 
[0 0 9 4] 
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[0 0 9 5] 

*mmBm>&mm i >ft&w>itmm 2 

[0 0 9 6] 
[0 0 9 7] 

[0 0 9 8] 

&s±<D&oiz, ^mmmmx^t. ±7t;^a3 l^itmmumom^^- 

flc4 0|*|<7)P£4 2 M © £H5 K IBS £*l *^^J±^VN#tt$:^-r§ 
[0 0 9 9] 

#||««UCJ:*U^ If©IW3 2 b j: U 5fcMSP^ 3 2 c 
BP 3 2 b J: Vn%mmv>mji%!>2> 2 d{C^fbTP^4 ZV^foC 1 ZMZmffi 1 
iCj£o*WTiegL£<Z)T*, if 3 0 a tf)$fciM3IS# 3 2 c gfffBM 1 tf^^it 

#i>3 1 £P^4 2 {SBCSEg Sit £3 
[0 10 0] 

113 0 a(D@ffig[5 3 2 b $:a«5 1 J; *J =b«^«2 0 flntCKflttS 
ilitC, IBM? 3 0 a©5fcSBfflias^3 2 c £OTr#ii3P 5 2 {CjfJiS-tfT P^4 
2ffiftCffifi3-ttTV%Sfe«), IS^Mf if il?L 5 2<Z)*££te5fcMmiS#3 2 c 
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a 

[0101] 

#3 0 aCD5fc3SW^3 2 c5:P^4 2<Z>^C 1 SrSSttlK 1 ilTO&^ftt- 
Wi§ttlS5 l©if#I?L5 2&C«til£-£, P^4 2fl9lC5£*ES"£5 
ifc^S*. Lfej^oT, *IB#»CJBft«3 2 b#7£j&£*lTVAT*K HB#3 
0 a<Z>ft*Mff&3 2 c&«fia«W«HC»bT«V>fc*lRl^&lll*#a?L5 2 IC 

[0 10 2] 

j^t, si o~mi 2 z^misT*nm<D&2<z>mM&Mzwimir2> 0 

[0 10 3] 

3©$&3fc<£#j®*4 4 (C#iiSit-g>i:, iffl<£3 0 a(DJBffig|5 3 2 b «««3t*# 38 

|§yfc#2 0CD^g|S$:Mf5$|ll^l fc¥f?J&*I^JC«*f^S»S*Ti©#JiaS4 4 IC 
»f3 0 a<0JBffi»3 2 b^ffli4 4 ^f>tt*ffilt^^ 
4 3tc«tt-T 6«tflC#j£S13:TJIM&3*iTV%S. Lfetfot, |g^# 2 0 

[0 10 4] 

**Jfi^«HT?tt, IH«3 0 a©BfflW3 2bSr««5 1 J:»J*>PA4 2 
fl!IlCffi«S-£TV^ 0 *<Dfctf>, l«5 1©if#I?L5 2lj:, »f3 0a^ 
2 c$:Mfa$fl^l H¥WWIC*««»S*fc^' M#3 0 aCD 
$fcjgflj|gB#3 2 c£ttT*&<> #H#3 0 a(Dmm3 3 2 b %#MRrfgT'&£ <fc 3 

B3 2 b 1 «fc»J=&DS3fe!f2 OflfflClBIKS-tfSfc©^^ 1 CDiffif 



2 8 
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*3ft?L5 2 **1* 3 0 a<DftJMff»3 2 c ##»TOfcH*ttC»J*bTfcJ: 
±aife*i©«!»ifcHC , ?*6fr&, M^-f 6§iej3ttEti o~® 

1 2tC|f^#&tf bT«B&1-£o 
[0 10 5] 

[0 10 6] 

^, jb«»3 2 btt«y^**4 5tcas*i*fc«>. ® i 2ic^-rie)(c, 

[0 10 7] 

^3 IfflgEt ^^*>IH«3 0 a©5fe»«|S3 2 a CDfe« &mM<D&S&C $ -ft* 
[0 10 8] 

J^T, Hi 3&tfBll 4 £#MbT##P£<a|g3<D^7M£Mi-£o 
[0 10 9] 

jgfiP©tf»^C 2 ilM«3 0 a©5fciBS3 2 a ©r*M>C 3 £ fefg&lfttf. 2 
0©Sgi$<Otf»^C 2 £P^4 2 0>#4>C 1 ii&lg^ifrtRlCfctUT, -4 5° ~ + 
4 5° Oft&IKBBA. *t»*U<»0' tcKifeStVTV**. »f3 0a 

CD/gffi3&3 2 Mi, |gyfc«2 0 4 2(O^C 1 1 * 

2 9 BiliE#2 0 0 3 - 3 0 3 9 7 9 0 
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[0 110] 

*H»®T-li> If 3 0a«3f3 2b§Sf 5U*J%P^4 2 

mim$3 2 c zmmmmi hm^^mzmmm^t^t^zmm 2, oa© 

ftMmP#3 2 c£tf-e&<, #BW3 0 a<Z)JgEM3 2 b ii*rfg-e&£ J: 3 
fC^n^(C^CT^§ 0 fcfc, BlC0HS6^(Z)J:e)(C, #B<g3 0 aOJSffi 
BP 3 2 b £»«5 1 J: *j 2 0 tlfCggg^ *tf> i: U 5 1 CDlTf 

»ii?L5 2 $rHH^3 0 atf)ftM!fP#3 2 c ^a^fg&n^fC^LT^ J: 

[0111] 

^mmmmoy^n^ %\ comment mmiz, ±77;i/^3 i#jfc#«i& 

[0 112] 

*HflS^J»JCj:tl«, JH* 3 0 a ODJBSmP 3 2 b 2 0 tf>«gP 

4 4 tcjf roD#a&*;i/#4 3-e&fif "bti&v^ 

&3fc<gf 2 OCDjgaJCDrfJ^C 2 ^P^4 2©tN>C 1 &£&ttlR(C# IT 
-4 5° ~+45" ©#ft«HW»C, »3fc«2 OCD«g»©tpi&C 2 £MMF 3 0 a 
©5fe»aP3 2 a©fM>C 3 fc^ifii&g&raSitT JBffi IT . 
*8)fe1f 2 0CDi^gP$:P^:4 2<Z>pN>C 1 fcaSfflifeSU W^^[6J{CfflM#i&$ 

«fia*iiiK:»L , r«v>fe5Eritg^e)»«##a«4 4c#b^T*ii>B:£T£&M 
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a 

[0 113] 

2 OCDjgfiPO^C 2tP^4 2<Z>ftM>C 1 5:S4*il3ilC^LT - 4 5° ~ + 

4 5° nftmmmmz, oov&momfocztnmz o a0^i3 2 

a©(fi;frC3 i:5:^>S>it^$:@2fi$itTaffig|5 3 2 b £®ffi3ii£4jC7)-e&*ll;£ 
fett-f^t)^M«3 0 a(DW3 2 a CZ>&S£mM<Z)ft«f;:^&^, Hf 30 
[0 1 14] 

[0 115] 

5 fC#£«W<&flgimBtC£*l«. If ^ 1 ~4 OW©V>-ftl^ 1 «(C 
[H2] SKD*W^^9>^^«x.-65§3 , 6 < t^#^5:iiBe-rSMf 



[03] miox-xmizm^x^t^mm. 

[05] (A) ~ (E) liHl 0«9>y«X.^H5^®^5t$:^tffl!J 

[06] (a) (b) ttHl©^9>^#^.*fl&©i»I«©«itS 
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[0 9] 01©^^>^®^T^^^mfi±* u J#tt$:S5i^1-^iao 

[01 o] *&w(D?&2<nnmmmizmzmmMm%5y7z-®mffi^ 

[011] 01 O©Y-YilC^ot^t^®0 o 

[01 2] 01 o<Dmft?>7&ffi&zmm£*»#(Dmmjit:o>®mz 
^-rw®0= 

[013] *«W<0»3©|IJ6^*lC«S««^m3t9>^S:-»Wi®b 
T^-TM0o 

[014] 01 3<Dz-zmw&-oTmirmmm« 

l.-mmftM** 10-i^7>^ 2 0 •••##*, 2 1a, 2 1b, 2 
1 c -BffiA';!/^ 3 0a -IB*, 3 1 -£T 3 2 -BffifflJ, 

4 0-*/t-#, 4 4 4 4~3&3fe* 

#M8P, 4 5-fl»J^*i, 5 5 1-St, 5 2 -IB* 

mm® (mmmmn) , 5 3-«f»a, 1 ci-pa©^ 

C 2 -3&}fe*©agaS0>#'£K C 3 •••|B*0>5fcSiffl© r * , 'i> 
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[013] 
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mm: 

^lS5 0ttIiA;V^2 1a, 2 1b, 2 1 c ?:tt5Mf 2 0 tcHMS* 

#£ffi;fr-r6o *^-ft4 0tt, -MICP^4 2, fS3gfl!llC^;i/d<'4 3 

-5= »^«2 0CD^^^^mL/T*raiPJCB»^3 2 b &^1-S»M£3 0 a» 

, ®ffiSP3 2bi y %$fcS8flteP#3 2 c S:JBffig|5 3 2 bi *JSS#<g2 0flH©«7B 

g|5 3 2 <HC*fUTn&4 2<D*PfoC 1 &*B5tMI 1 lCj£t5W"CBB*f S- 5fc38«l 

fflS#3 2 c<Z>||^*#Jfc«i^#V*«^8l$iS5 3J:»JtiP^4 2 flJlC^T 

3 1 JBffiSP3 2 b£«^5 1 J: U =b|83fc<Bf 2 OflHCfflfcU SfcSM 

gp#3 2 c £|ffl!?f#3i?L5 2{C^®$1tTP^4 2{R!HcM#$i±£ 0 

[jB^rb] m 1 
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